The work reported in this document was performed at Lincoln Laboratory, a center for research operated by Suhl has shown that saturation of the uniform mode in ferroinagnetic resonance will occur, at a critical microwave field, via the nonlinear coupling to the uniform mode of pairs of spin waves of energy ftuu /2, and their ensuing unstable growth, (uu -2TT x drive frequency. ) However, if such spin waves do not exist, these "first-order" processes cannot occur, and the uniform mode does not saturate until some higher field at which "second-order" processes appear: growth of spin waves of energy ftuu . In the latter case at some value of the bias field H, less than its resonance value H , spin waves of energy tiui /Z again become available and result in a subsidiary absorption. Thus the spin-wave energy at the bottom of the spectrum determines the nature of possible instabilities. As a measure of this bottom, we may take the field H, , defined as the value of H for which b the energy ftuu-» of the lowest-lying spin wave is equal to fnu /2. b Calculation of H in a bulk ferromagnet is completely straightforward.
In a thin film magnetized in its plane, on the other hand, the spin-wave spectrum is badly distorted at low wave numbers, essentially because of the creation of non-cancelling surface poles. It is the purpose of this note to calculate the resultant bottom field and wave number. As a by-product, we obtain the critical thickness at which the transition from first-order to second-order processes takes place. Finally, we compare our theory with experimental results.
II. FIELD AND WAVE NUMBER AT THE BOTTOM OF THE SPECTRUM
The dispersion relation for a film of thickness d = 2L, with a field H 2 in the film plane, is given by
where 
which become 
We solve Eqs. (7) In general, the condition for validity of this solution is
i. e. ,
For Permalloy (A = 10~ö erg/cm; 4TTM = 10 oe).
However, if
i.e.,
IT 2TT then from Eqs. (6) and (10) i.e.,
L« -AJVÄ =-500 A (15b)
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III. CRITICAL THICKNESS
The transition from second order to first order instability occurs at a critical thickness d = 2L such that uur" at the bottom of the spin-wave eck spectrum is equal to half the uniform precession frequency, or A is consistent with these limits. A more complete account of these 4 experimental results will be published in the near future.
